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STATISTICS OF THE MINERAL PRODUCTS OF 
NORTH CAROLINA FOR 1892. 





BY H. B.C. NITZE. 

The difficulties attending the collection of exact statis- 
tics of the various mineral productions are very great, 
often insurmountable; and especially difficult to obtain are 
those of the gold, corundum and :nica mines, which form 
the greater part of North Carolina’s mining industry. 

The following statistics have been collected from the 
most reliable sources available, under the direction of the 
North Carolina Geological Survey, and although often 
lacking in detail they will serve to show very nearly what 
the mineral production of the State has been for the past 
vear. 

Of the metallic products gold and iron stand alone. 
Under the list of non-metallic products we have iron ore, 
copper ore, bituminous coal, corundum, mica, tale and 
kaolin. 


GOLD. 
During 1892 there were fifty-six gold mines, distributed 
over eighteen different counties, in operation in the State. 


Of these, fifteen were placer and forty-one vein workings. 
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The total number of stamps in operation is estimated at 
310, the total amount of labor at 500 men, and the total 


production at $65,000 
PIG TRON. 


There was but one blast furnace in active operation in the 
State, namely, thatat Cranberry, Mitchell county, belonging 
tothe Cranberry [ron and Coal Company. ‘This is a small 
brick stack of the following dimensions: Height 50 feet, 
diameter of bosh 10 feet 2 inches, diameter of hearth 
3 feet, capacity I4 to 15 tons per day. It uses the low 
phosphorus magnetic ore of the Cranberry mine situated 
close by, maguesian limestone from Carter county, Tenn., 
and coke from Pocahontas, W. Va. 

The total output of this furnace for 1892 was 2,902 
gross tons, of which 313 tons were charcoal and 2,589 tons 
coke iron; the total product was valued at $52,000 at the 
furnace. 

The quality of this product was a special Bessemer tron, 
averaging less than 1.00 per cent. silicon, and less than 
0.025 per cent. phosphorus. It was shipped to steel works 
in Ohio and Pennsylvania. 

The total production in gross tons (22,401 pounds) of the 
Cranberry furnace for the past nine years is shown in the 


following table: 


1554 ISS5. 1SS6. ISS7 ISSS 1559. ISgo ISgI. 1592. 


388 1,598 1,964 3,250 2,143 2,587 2,840 3,217 2,902 


FORGE IRON. 


The small amount of forge iron made for purely local 
purposes at Pasley’s forge, in Ashe county, is rather of 
historical than commercial interest. This forge is situated 


at the mouth of Helton Creek, and consists of one fire 








ELISHA MITCHELL SCIENTIFIC SOCIETY. 57 


blown by the water trompe, and one hammer operated by 
water-power. It is the only forge now in operation in the 
State, and makes annually about twenty to thirty tons of 


bar iron for local uses. 


IRON ORE. 


The total production of iron ore during 1892 1s esti- 
mated at 23,433 gross tons, valued at $43,306.20 at the 
mines. Of this amount 17,088 gross tons, valued at 
$34,423.20, were shipped out of the State; the balance 
was turned into 2,902 gross tons of pig metal. 

The only two mines in operation were the Cranberry 
mine in Mitchell and the Ormond mine in Gaston county. 

The Cranberry Aine, operated by the Cranberry Iron 
and Coal Company, produced 18,433 gross tons, valued at 
$25,806.20 at the mines. Of this amount 12,088 tons, 
valued at $16,923.20, were shipped to furnaces in South- 
west Virginia. 

The ore is a magnetite, of which the following analysis 


by Mr. Porter W. Shimer shows the quality of the run of 


mine: 

Per Cent 
Silica 23.73 
Metallic iron 45.go 
Metallic maganese 0.44 
Alumina 1.01 
Lime 9.69 
Magnesia 1.51 
Sulphur 0.012 
Phosphorus 0.007 


The total output of the Cranberry mine in gross tons 


for the past nine years is shown in the following table: 


1554. ISS5. 1586. 1857. SSS. 155g. TSgo. ISgI. 1892. 





75939 24,106 45,032 15,705 19,519 30,290 27,625 15,433 


3,999 17 
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The Ormond Mine, situated in Gaston county, on the 
Charlotte & Atlanta Air Line, produced during 1892 about 
5,000 tons of ore, valued at $17,500 at the mines. It 
was shipped to Birmingham, Ala., and Richmond, Va., 
for the fettling of puddling furnaces. 

The ore is a mixture of hard, block hematite, or rather 
turgite, porous limonite, and soft, black, powder ore, 
slightly magnetic, of which the following are some repre- 


sentative analyses: 


I Il Til. I\ 
Silica 9.72 1.51 1.55 
Metallic iron 52.39 65.79 47.10 65.35 
Phosphorus 0.079 0.025 0.057 0.007 


I. Lump ore; analysis by N. C. Geological Survey. 
II. Lump ore; analysis by Carnegie Bros. & Co., Pittsburg, Pa 
III. Limonite; analysis by C. D. Lawton. 


IV. Black powder ore; analysis by Carnegie Bros. & Co 


The mine was closed down in September, 1892, on 
coming into possession of the Bessemer Mining Company, 
which is remodeling the plant and making preparations for 
a large output in the near future. 

The North Carolina Steel and [ron Company completed 
their furnace at Greensboro in June, 1892. The height of 
the stack is 70 feet, diameter of bosh 16 feet, and the cal- 
culated capacity roo tons per day. The plant is fully 
equipped with all modern improvements, and, together 
with ore lands, town-site lands and other improvements, 
represents a total investment so far of $305,000, It is now 
expected to have this furnace in operation by the coming 
spring, the delay of putting it in blast having been caused 
by a deficiency of the necessary funds; and the present 
low price of iron has deterred the company from 
endeavoring to procure the requisite capital sooner. It 
is also proposed to erect a merchant mill, machine shops, 


foundry and car works during this year, the latter to have 


a capacity of ten (10) freight cars a day. The principal 





| 





en See 
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supply of ore will be obtained from the mines of the com- 
pany at Ore Hill, Chatham county, about forty miles dis- 
tant. This ore is a brown hematite of very fair quality, 
as shown by the following analyses, made in the laboratory 


of the .Verth Carolina Geological Survey: 


I. Il. Ill Iv. 
Silica 4.73 3.35 17.32 3.71 
Metallic iron 47.87 17.23 42.88 49.79 
Sulphur 0.034 0.280 0.230 0.170 
Phosphorus 0.069 0.139 0. 106 0.038 


These deposits have been partially developed during the 
past year and about 700 tons of ore taken out. Besides 
this source magnetic ores from the western part of the 
State will be used. Limestone will be obtained from Vir- 
ginia and coke from the Flat Top region in the same 
State. 

In Granville county some recently discovered deposits of 
magnetic iron ore of good quality have been prospected 
with encouraging results, but no regular mining opera- 


tions have vet been started, and no ore has been shipped. 
COPPER ORE. 


The Blue Wing Mine in Granville county was the only 
producing mine in the State during 1892. Up to October, 
when the mine and concentrator closed down indefinitely, 
the production of concentrates, shipped to the Orford 
Copper Works, N. Y., was valued at $15,000 (estimated). 

The ore is chiefly bornite in a quartz gangue. The fol- 


lowing analyses show the quality of the ore and concen- 


= 
trates: 
Copper Silver 
Per Cent Oz. Per Ton 
Run of mine ore 8.66 3.55 
Cobbed ore 14.21 5.66 
Jig concentrates 52.32 12.00 


Frue vanner concentrates 36.587 12.60 
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COAL. 


The /:gyvpt Coal Company, operating the Egypt mine in 
Chatham county, shipped during 1892 6,500 tons of bitu- 
minous coal, valued at $7,475.  Misfortunes by fire and 
water cut down the output to nearly one-half of what it 
was the vear preceding. The company has been engaged 
in improving and increasing its plant during the past vear 
by the addition of three pumps underground and further 
hoisting capacity. A second shaft, 8 by 12 feet, is being 
put down, to be used exclusively for ventilating purposes. 

The following analysis by the .Vor// Carolina Geological 


Survey represents the quality of this coal: 


Moisture 1.25 
Volatile matter 33-35 
Fixed carbon 49.18 
Ash 16.22 
Sulphur --* 1.72 
Specific gravity 1.294 


CORUNDUM. 


The total corundum product for 1892 is estimated at 560 
net tons. No estimate of the value can be made. 

The chief producers were the Corunduin Hill and 
Ellijay mines in Macon, and the Hogback mines in Jack- 
son county. In Iredell county some private prospecting 
was carried on during the latter part of the vear, two 
niles west of Statesville, and several veins were located, 
from which about 9,000 pounds of corundum were taken, 


but no regular operations have as vet been instituted. 
MICA. 


During 1892 there were in operation some ten or twelve 


mica mines, situated principally in Mitchell and Yancey 


counties. The total production of these mines is estimated 





' 
' 
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at 10,000 pounds of cut mica, valued at about $35,000. 
The average price of 3 by 5-inch cut mica, at the mines, 
is put at $3.50 per pound. 

During the vear three mills, manufacturing ground 
mica from waste scraps, were in operation in Mitchell 


county, but no estimate can be made of their output. 
TALC. 


The total production of prepared tale (shipments from 
mills) for 1892 is estimated at 2,500 net tons, valued at 
about $19,000 at the mills. 

The two principal producers were 7he Notla Consolt- 
dated Marble, Iron and Tale Company, of Cherokee, and 
Vessrs. Rickard and Hewitt, of Swain county. 


KAOLIN. 


The total production of prepared kaolin for 1892 is esti- 
mated at 3,900 net tons, valued at $31,200 at the works. 
The principal producers were the works at Sylva and 


Dillsboro, in Jackson county. 


ADDITIONS TO THE BREEDING AVI-FAUNA IN 
NORTH CAROLINA SINCE THE PUBLICATION 
OF PROF. G. F. ATKINSON’S CATALOGUE IN 


1557. 





BY J. W. P. SMITHWICK. 





1. Great Blue Heron (drdea herodias). Young ones 
have been seen and taken in all sections. 
2. Little Blue Heron (drdea cerulac). Reported 


breeding in the west by Mr. John S. Cairns, Buncombe 


county. 
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3. Red-tailed Hawk (uteo borealis). One nest con- 
taining two eggs was found by myself in Bertie county, 
15888. 

4. Broad-winged Hawk (u/eo latissimus). Breeds in 
middle and western sections. (Brimley and Cairns). 

5. American Sparrow Hawk (Falco sparverius). Nests 
have been found in all sections; I have noted several in 
the east. 

6. American Osprev (/andion halie@tus carolinensis). 
Have noted two nests in Bertie county and seen young 
ones several times; reported breeding along the larger 
streams of the west by Cairns. 

7. Black-billed Cuckoo (Coccyzus  erythrothalmus). 
Reported breeding in Wake county by Brimley; Cairns 
says that it breeds during some seasons in the mountains. 

8. Belted Kingfisher (Cery/e alcyon). I found a nest 
containing seven eggs in 1889, which was placed at the 
end of a burrow in a bank on the Cashie River near its 
mouth; breeds in the west. (Cairns). 

9. Hairy Woodpecker (Drvebates villosus). Said to 
breed in the higher mountains of the west by Cairns. 

10. Yellow-bellied Sapsucker (Sphvrapicus varius), 
Reported breeding by Cairns in Buncombe county on 
higher mountains. 

11. Red-headed Woodpecker (.Welanerpes ervphroceph- 
alus). Found commonly breeding in all sections. 

12. Red-bellied Woodpecker (Velanerpes carolinus). 
Rather rare breeder in all sections of the State. 

13. Chuck-will’s-widow (dutrostomus carolinensis). 
Three nests, containing two eggs each, were found by 
myself in Bertie county; one in 1888 and two in 1891. 

14. Night-hawk (Chordred/s virgintanus). Found breed- 
ing in the eastern section by myself. 

15. Least Flycatcher (/:mpidonax minimus). Reported 


as a rare breeder in mountains by Cairns. 
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16. American Crow (Corvus americanus). Found 
breeding in all sections, common. 

17. Boat-tailed Grackle (Quéscu/us mayor). One nest 
containing four eggs was taken in Plymouth from an old 
elm overgrown with ivy, in 1889, by myself. 

18. Towhee (/%A:lo erythrothalmus). Reported — by 
Cairns as breeding in Buncombe county. 

19. Rose-breasted Grosbeak (//abia ludoviciana). Said 
to breed on craggy mountains by Cairns. 

20. White-bellied Swallow (7Zachycineta bicolor). Sev- 
eral nests containing eggs have been taken by my cousin 
(T. A. Smithwick) and myself in the last few years. 

21.  Logger-head Shrike (Lauzus ludovicianus). 
Reported breeding in Iredell county by McLaughlin. 

22. Warbling Vireo (Il’%reo gitlvus). Reported breed- 
ing along the rivers in the mountain section by Cairns. 

23. Yellow-throated Vireo (I 7reo flavifrons). 1 have 
taken two nests in Bertie county; no others have been 
recorded. 

24. Mountain Solitary Vireo (/7reo solttartus alticola). 
Found breeding in the higher mountains by Cairns. 

25. White-eyed Vireo (l7reo noveaboracensis). Breeds 
throughout the State, common. 

26. Prothonotary Warbler (/Prolonctarza citrea). 1 
found one nest in 1888 in Bertie county which contained 
three eggs; this is the farthest north that any nest has 
been recorded on the Atlantic slope, so far, Ithink. 

27. Worm-eating Warbler (//e/mintherus vermivorus). 
One nest was found in Bertie county by T. A. Smithwick 
and one in Buncombe county by Cairns last spring; this 
shows that it may breed in all portions. 

28. Blue-winged Warbler (/Ze/minthophila pinus). Said 
to breed in the mountains by Cairns. 

29. Magnolia Warbler (Dendroica maculosa). Breeds 
in the west; young ones have been seen in July by Cairns. 

2 
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30. Oven-bird (Severus aurocapillus). One nest was 
found in Bertie county in 1892 by inyself. 

31. Hooded Warbler (Sy/vanza mitrata). I found one 
nest in 1$88, and since that time a great many uests have 
been found by my cousin and myself in Bertie county. 
Not reported from any other section. 

32. Winter Wren (7roglodyles hiemalis). Two nests 
were found by Cairns on the Black mountains in the 
spring of 1892. 

33. Golden-crowned Kinglet (Regulus  satrapa). 
Reported breeding on Black mountains by Cairns. 

34. Olive-backed Thrush (Z7urdus ustulatus swain- 
sont), One nest has been reported, it being found on 


Black mountains by Cairns. 


CONTRIBUTIONS FROM GEOLOGICAL DEPARTMENT UNIVERSITY OF NORTH CAROLINA 


No. I 
AN EXAMPLE OF RIVER ADJUSTMENT. 
BY CHARLES BASKERVILLE AND R. H. MITCHELL. 


One could searcely find an example which more fully 
illustrates the principles involved in determining the 
courses of streams than the Jackson River in western Vir- 
ginia. This is a small stream rising near Monterey, High- 
land county, flowing south-west through Bath into the 
James River at Covington, Alleghany county. 

The existing topography is the result of the denudation 


following upon the great Permian deformation, which 


gave rise to the main ranges of the Appalachians. From 


[hts BES ABE ight 
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this upheaval dates the beginning of the history of the 


rivers of this region. 


{ ! 
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Diagram I gives a rough perspective of this immediate 
region, together with a vertical section in a north-west and 
south-easterly direction, just south of Warm Springs. In 
the vertical section the unbroken lines represent the 
geological structure of the present topography (heavy 
line CD) and the dotted lines the same in Permian 
time. The perspective shows the drainage consequent 
upon the deformation, and combining the two, it can be 
seen that the Jackson River flowed down a syncline in a 
south-westerly direction on a bed of the lower carboniferous 
rock. Parallel to this, and in a similar syncline on the 
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same stratum with lower level, flowed now Back Creek, 
formerly Meadow Fork of the Greenbrier River, West Vir- 
ginia. Tributary A of Back Creek, on account of steep- 
uess of slope, gnaws back, capturing headwaters of Jack- 
son River by tributary A‘, causing the same to have its 
outlet in a north-westerly direction, thus throwing the 
water-shed east (GF) between Cowpasture and Jackson 
Rivers, which previously (EF) was between Jackson Rivet 
and Back Creek. The base of the syncline, then the bed 
of Back Creek (Meadow Fork), was nearer base level 
than base of Jackson River syncline, consequently the 
softer Devonian slates were reached first by the latter. 
With conditions thus changed the tributary B of Jackson 
River captures in turn the headwaters (B') of Meadow Fork 
(Back Creek), and the water-shed (HF) as now exists was 
shifted west between Greenbrier River and Meadow Fork of 
same and Back Creek. Diagram II] shows the present 
flow of waters of Jackson River. 


UNIVERSITY OF NORTH CAROLINA 


CHARACTER AND DISTRIBUTION OF ROAD 
MATERIALS. 


BY J. A. HOLMES. 


In the following discussion of the character and dis- 
tribution of road material in the State it is thought best 
to avoid the use of technical terms as far as possible; and 
the names of rocks here used are those applied by the 
engineer rather than by the geologist. The character of 
the materials is discussed with a view to their fitness for 
use in the construction of broken-stone pavement, as used 


by Macadam and Telford on the public highways. 








SSeS" 


Keasics 


es lees 


% 




















ELISHA MITCHELL SCIENTIFIC SOCIETY, 





CHARACTER OF ROAD MATERIALS. 


‘‘In considering the relative fitness of the various mate- 
rials,’’ savs Byrne,* ‘‘the following physical and chemical 
qualities must be sought for: 

‘(1). Hardness, or that disposition of a solid which ren- 
ders it difficult to displace its parts among themselves. 

(2). Toughness, or that quality which will endure light 
but rapid blows without breaking. 

‘*(3). Ability to withstand the destructive action of the 
weather, and probably some organic acids produced by the 
decomposition of excretal matters, always present upon the 
roadways in use. 

‘*(4). The porosity, or water-absorbing capacity, is of 
considerable importance. There is, perhaps, no more 
potent disintegrator in nature than frost, and it may be 
accepted as fact that of two rocks which are to be exposed 
to frost, the one most absorbent of water will be the least 
durable.”’ 

The following table shows absorptive power of a few 


common stones: t 


Percentage of Water Absorbed Percentage of Water Absorbed. 

Granites 0.06 to 0.155 Limestones 0.20 to 5.00 
Marbles 0.08 to 0.16 Sandstones 0.41 to 5.48 
Something of the quality and suitability of different 


materials for use in broken-stone pavements is shown in 


the following table: } 


. ' CO-EFFICIENTS OF CO-EFFICIENTS OF 
MATERIALS 


WEAR. CRUSHING. 
Basalt 12.5 to 24.2 12.1 to 16. 
Porphyry [4.1 to 22.9 8.3 to 16.3 
Gneiss 10.3 to 19.0 13.4 to 14.8 
Granite , 7-3 to 18.0 7.7 to 15.8 
Svenite 11.6 to 12.7 12.4 to 13.0 
Slag 14.5 to 15.3 7.2to 11.1 
Quartzite 13.8 to 30.0 12.3 to 21.6 
Quartzose sandstone 14.3 to 26.2 9.9 to 16.6 
Quartz 12.9 to 17.5 12.3 to 13.2 
Limestone 6.6 to 15.7 6.5 to 13.5 


! 


Highway Construction, p. 24. t/47d., p. 26. {/bid., p. 172 
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These ‘‘co-efficients,’’ showing the relative quality of 


various road materials, were obtained by French engineers 
as the result of an extended series of tests, and were found 
to agree fairly well with the results arrived at by actual 
observation of the wear of materials in the roads. The 
co-efficient 20 is equivalent to ‘‘excellent,’? 10 to ‘suffi- 
ciently good,’’ and 5 to ‘‘ bad.”’ 

STONES NOT SUITABLE AS RoAap MATERIAL.—Before pro- 
ceeding to the consideration of the stones found in North 
Carolina adapted to use as road material it may be well to 
consider briefly some of those that are not suited to this 
purpose. In general, it may be said that all schzstose and 
slaty rocks, ¢. ¢., all rocks which split or break easily into 
layers or flakes, should be discarded. No rock of what- 
ever species which is already in the advanced stages of 
decay, so as to become crumbly and soft or porous, should 
be used in macadamizing roads, as the result in all such 
cases will be that, under the action of the wheels and 
hoofs, these materials become ground into fine powder, 
which becomes mud when wet, and dust when dry. There 
are many places, however, where a decayed granite or 
gneiss rock, when highly siliceous, will make a good foun- 
dation for a Macadam road, and will be found useful as a 
covering on clay in the improvement of dirt roads. There 
are other materials, like quartz (“ white flint’’), which are 
hard enough, but which are quite brittle, and hence easily 
crushed to powder, and which, consequently, should not 
be used when better material is available. Sandstones, as 
a rule, are unfit for use in macadamizing roads, as they are 
easily crushed and usually porous. 

Sronxnes SurraBLe As Roap Mareriat.—‘t The materials 
used for broken-stone pavements must of necessity vary 
very much according to the locality. Owing to the cost 
of haulage, local stone must generally be used, especially 


if the traffic be only moderate. If, however, the traffic is 
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heavy, it will sometimes be found better and more 
economical to obtain a superior material, even at a higher 
cost, than the local stone; and in cases where the traffic is 
very great the best material that can be obtained is the 
most economical.”’ In the middie and western counties 
of the State, in many places, stones now covering the cul- 
tivated fields will be found satisfactory for use on the roads, 
and in order to get rid of them farmers will haul and sell 
them for low prices. 

Stones ordinarily used in the construction of Macadam 
and Telford roads are the following: Trap, syenite, granite, 
gneiss, limestone, quartzite, gravel and sand. The first 
three of these names are used here in a very general sense, 
and include several species of rock which, in technical 
language, would be known by other names. In general, 
it may be said that they rank in importance about in the 
order named, but several of them, especially the granite, 
gneiss and limestone, vary so much in quality that this 
general statement is subject to modification accordingly. 

The term /rap, as here used, includes not only the black, 
rather fine-grained, igneous rock known as diabase, which 
occurs in long dykes in the sandstone basins of Deep-and 
Dan Rivers, but also the somewhat similar material which 
is to be found in the older crystalline rock of many other 
regions. In this State it is often known locally under the 
name of ‘‘nigger-head’’ rock. This rock does not usually 
split well into paving blocks, but when properly broken it 
is the most uniformly good material obtainable for macadam- 
izing public highways, though sometimes it does not 
‘*bind’’ well. 

Syenite, sometimes called hornblende granite, varies 
somewhat in quality and composition. It is a widely dis- 


tributed rock in the midland and western counties of 


Byrne, Highway Construction, p. | 
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North Carolina, and is an excellent road material. The 
varieties which are finer in grain, and those having the 
larger proportion of the black mineral known as_horn- 
blende and are consequently of darker color, are best 
adapted for this purpose. 

Granites vary considerably, both in quality and appear- 
ance, and in their value as road material. Those which 
are very coarse in grain, containing large and numerous 
crystals of feldspar, are, as a rule, more easily crushed and 
decay more rapidly, and should not be used in road con- 
struction when better materials are available. Those 
which contain a large proportion of mica split and crush 
more easily into thin flakes and grains, and for this reason 
are also less valuable. Those varieties which are of fine 
grain and contain an admixture of hornblende are best for 
road purposes. 

Gueiss, which has the same general composition as 


granite, also varies very greatly in its quality and adapta- 


bility to road building. It usually has the appearance of 


being somewhat laminated or bedded, and when the layers 
are thin and the rock shows a tendency to split along these 
layers it should be discarded for road purposes. In addi- 
tion to this, the statements made above with reference to 
the granites will apply also to gneiss. 

Limestone suitable for road purposes is not an abundant 
rock in North Carolina, but’it is found in a few of the 
eastern and a few of the western counties. It is a rock 
which varies very greatly in character, from the hard, fine- 
grained, compact magnesium limestone, which is a most 


excellent material for the Macadam and Telford roads, to 


the porous, coarse and partially compact shell-rock of 


recent geological formation, which is less valuable mate- 
rial. Practically all limestones when used as road material 


possess one valuable qualification, that of ‘binding’; the 


surface material which becomes ground by the action of 
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the wheels settles among the fraginents below and consoli- 
dates the entire mass. For this reason, in many cases, it 
has been found to be good policy to mix a considerable 
quantity of limestone with some siliceous and igneous 
rock, which though hard and tough does not consolidate 
readily. 

Gravel and Sand are uot used in the construction of 
stone roads as formed by Macadam and Telford, except as 
an excellent foundation, for which purpose they possess a 
very great value; and as a binding material, in small 
quantities, they are sometimes spread over the road surface 
between the layers of crushed stone. When used in this 
latter connection, however, the gravel must be quite free 
from round pebbles. Gravel is, however, used extensively 
in the construction of what are termed gravel roads; where 
there is no attempt at niacadamizing the roads, but where 
the gravel itself is spread uniformly over the surface of a 
foundation road-bed which has been properly shaped and 
drained. Gravel like that which occurs so abundantly in 
many Northern States, where glaciers existed, is not found 
in North Carolina. But river gravels are found in a num- 
ber of our counties; and, as suggested above, in the middle 
and western counties there are to be found in places decayed 
siliceous granite and gneiss which, though not suited for 
mixing with crushed stone in macadamizing roads, yet 
will be found to serve a useful purpose as a foundation for 
the broken stone on clay roads, and also as a top dressing 


on clayey dirt roads. 
DISTRIBUTION OF ROAD MATERIALS. 


A line drawn from Gaston to Smithfield, Smithfield to 
Cary, and from Cary to Wadesboro, separates the State into 
two general and well-marked divisions, the eastern of 


which may be called the Coastal Plain region, and the 


western may be termed Piedmont and Mountain regions. 


2 
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IN rHeE CoastaL Plain ReGion.—In the eastern counties, 
except along the western border of this Coastal Plain 
region at irregular intervals, we find none of the hard 
crystalline rocks suitable for broken stone roads. Over 
the larger part of the area we have sand, clays and loams, 
the sands becoming coarser and more gravelly along the 
western border and finer towards the eastern. At a num- 
ber of points along some of the rivers and in some inter- 
vening areas is to be found a limestone rock which will 
serve a fairly good purpose in road-building. 

Gravel.—The gravel along this western border can be 
used successfully in making a fairly good road-bed, and 
should be used extensively where the hard crystalline rocks 
cannot be obtained. It may be found at many places in 
counties between the line mentioned above, extending from 
Gaston to Wadesboro, and a line drawn to the east of this 
from Franklin, Virginia, by way of Scotland Neck, Tar- 
boro, LaGrange and Clinton, to Lumberton; and in a few 
places also considerably to the east of this latter line. The 
gravel is more generally distributed along the borders of 
the river basins, where it occurs in extensive beds, a few 
inches to twenty feet in thickness, though along the west- 
ern edge of the Coastal Plain region it is often found on 
the hill-tops and divides between the rivers. 

In many places the gravel is suitable for use on the road- 
bed just as it comes from the pit, containing pebbles of 
the right size, from an inch down to a coarse sand, and a 
small percentage of ferruginous clay, just enough to make 
it pack well in the road-bed without preventing proper 
drainage. In many cases, however, the proportion of clay 
and loam and sand is too large and must be reduced by the 
use of fine screens; and in other cases many of the pebbles 
are so large that they must be separated by means of a 


one-inch mesh screen, and those too large to pass through 


this screen broken before they are used. 
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The railroads passing through this region long since dis- 
covered the value of this gravel as a road material, and 
have used it extensively as a ballast on their road-beds. 
The small percentage of ferruginous clay soon cements the 
gravel into a hard, compact mass. 

Limestone.—In the south-eastern portion of this region 
limestone rock and calcareous shells from the oyster and 
from fossil mollusks from the marl beds constitute the only 
hard materials to be found there for road construction. In 
some places the limestone is fairly hard and compact, as at 
Rocky Point, on the Northeast Cape Fear River, at Castle 
Hayne and elsewhere, and this rock will make an excellent 
road. In other places it is made up of a mass of shells 
firmly cemented together, as on the Trent River, near 
Newbern, and elsewhere. At many other points beds of 
shells are so slightly cemented together that the material 
may hardly be called a rock, as the term is ordinarily used, 
and in this condition it is of less value as a road material, 
but may be used for this purpose to advantage. A careful 
search will show limestone of one of these grades to occur 
in considerable quantities at many points in these eastern 
counties, between the Tar River and the South Carolina 
line. The harder, the more compact, and finer grained 
this rock, the more valuable it is as a road material; but 
the loose shells from marl beds, when free from clay, and 
the oyster-shells from the coast, when placed on a road 
surface and ground into fine fragments by travel, will 
solidify into a hard, compact road, as may be seen in the 
case of the excellent ‘‘shell road’? between Wilmington 
and Wrightsville, which was built of oyster-shells. 

Clay and Sand.—The admixture of a sinall percentage 
of clay or loam with the sand on the surface of the road- 
bed will solidify it, and will thus very greatly improve the 
character of the road; and in this connection, and only in 


this connection, clay may be considered a useful road 
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material. In whatever region the clay occurs in abun- 
dance the road will be greatly improved by the proper 
admixture of sand from an adjoining region, and by proper 
drainage. 

Granites and other Crystalline Rocks. —These are found 
outcropping at intervals along the western border of the 
Coastal Plain region, and wherever found accessible this 
material should be used in the construction of roads. 
Near the northern border of the State thev are found 
exposed in considerable quantity; along the Roanoke River, 
between Gaston and Weldon, in Northampton and Halifax 
counties; near Whitaker’s Station, at Rocky Mount, just 
south of Wilson, and again a few miles north of Golds- 
boro on the Wilmington & Weldon Railroad. Another 
isolated and interesting occurrence of granite is near the 
junction of Pitt, Wilson and Edgecombe counties, where 
it is exposed over a tract of several acres. West of the 
Wilmington & Weldon Railroad, in the counties of Hali- 
fax, Nash and Johnston, the streams have removed the 
surface sands and clay in narrow strips along their borders, 
and have exposed at intervals the crystalline rocks; and in 
many places these rocks will be found to make good road 
material. Further south-west, in Wake county, on the 
Cape Fear River, and Upper Little River, in Harnett 
county, and again along the banks of the Pee Dee River 
and tributaries in Richmond and Anson counties, granitic 
and slaty rocks occur in considerable quantities, the former 
especially suitable for road material. 

In considering the materials for good roads in the coun- 
ties of this Coastal Plain region it must also be borne in 
mind that several large rivers connect this region with 
ample sources of granite and other good road materials 
which occur at the head of navigation on these streams 


and can be cheaply transported on flats; and further, that 
a number of railroads pass from the midland counties 
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where the supply is abundant directly into and across the 
Coastal Plain region. 

Plank Roads.—As suggested above, in deep sandy regions 
where timber is abundant the plank road may prove the 
most economical good road that can be built for temporary 
use, and some of them last six to ten years. But the great- 
est objection to them lies in the fact that when the timbers 
decay, whether this be at the end of four or ten years, the 
road is gone; and the entire cost in labor and money must 
be repeated. 

In THE MIDLAND AND PieDMoNT Counties.—Throughout 
the midland and Piedmont counties of the State, west of 
the Coastal Plain region, rocks suitable for road purposes 
are abundant and widely distributed, so that no one can 
claim as an excuse for dad roads that the materials are not 
at hand for good roads. It will serve our present purpose 
to discuss these in the order of their geographic distribu- 
tion, with but little regard to their geologic relations. 

Trap Rock tin the Sandstone Areas.—As stated above, 
sandstones possess very little value as road material, espe- 
cially when broken into fragments, as is necessary in making 
Macadam and Telford roads, but fortunately in this respect 
the sandstones of North Carolina are quite limited in their 
distribution. The larger of the two areas begins near 
Oxford, in Granville county, and extends south-westward, 
passing into South Carolina below Wadesboro. It has its 
maximiim width of about sixteen miles between Chapel 
Hill and Cary, and its average width is less than ten miles. 


It occupies the southern portion of Granville county, the 
southern half of Durham, the western border of Wake, the 
south-eastern border of Chatham, and portions of Moore, 
Montgomery, Anson and Richmond counties. The other 
sandstone area is much more limited in extent. It lies 
mainly in Stokes and Rockingham counties, along the Dan 


River, between Germantown and the Virginia line, a 
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length of not more than thirty miles, and a maximum 
width of not more than five miles. 


Fortunately for the roads leading through these sand- 


1g 
stone areas there is an abundance of a hard, black, tough, 
fine-grained rock, known as diabase, or trap, occurring in 
dykes which have broken through the sandstone and now 
appear on the surface in lines of more or less rounded black 
masses of rock running nearly north and south. These 
dykes vary in width from a few feet to more than one hun- 
dred feet, and are separated from one another by distances 
varying from a few yards to two or three miles. A dozen 
or more of these dykes are crossed by the wagon road 
between Chapel Hill and Morrisville. Several dykes oceut 
at and near Durham, and the rock has been used upon 
roads leading out from Durham, but unfortunately it has 
not been crushed into small fragments, as should have been 
done, and hence the result has not been altogether satis- 
factory. 

There is, probably, in both these sandstone areas a suf- 
ficient amount of trap rock to properly macadamize every 
prominent road that crosses them, and, after this has been 
done, to furnish a top dressing for all public roads which 
are likely to be macadamized in the adjacent counties. 

Trap Rock in Other Areas. 
road material is, in its occurrence, not limited to the sand- 





Fortunately this excellent 


stone regions. Dykes quite similar to those which abound 
in the areas just described are also found extending across 
the country in many of the midland and Piedmont coun- 
ties, and also the region west of the Blue Ridge. Hereto- 
fore this black, ‘‘nigger-head’’ rock, as it is frequently 
called, has been regarded as a useless encumbrance of the 
ground; now, in connection with the move for better roads, 
it must be regarded as one of our most valuable rocks. 
The city of Winston has already made extensive use of it 


in macadamizing its streets, with excellent results. 
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The Leastern Granite Pelts.—Granitic rocks are abun- 
dant over considerable areas in the midland and Piedmont 
counties, and especially in the former. One of these 
important areas may be called, as a matter of convenience, 
the Raleigh granite belt; which, in a general way, may be 
described as enclosed by lines drawn from Gaston to Smith- 
field, thence to a point midway between Raleigh and Cary, 
and thence a little east of north to the Virginia line. This 
belt occupies a considerable part of Wake, including the 
region about Raleigh, of Franklin, and practically the 
whole of Warren and Vance counties. The principal 
rocks of this belt are light-colored gray, comparatively 
fine-grained, granite and gneiss; on the whole a fairly good 
material for road construction. The rocks vary in com- 
position and in appearance at different localities, but are 
fairly uniform in character over considerable areas. In 
some places the black or biotite mica is largely wanting, 
and the rock assumes a whitish feldspathic character; at 
other points the mica becomes abundant, and the rock 
assuines a dark gray color. In places the mica is so abun- 
dant that the gneiss becomes somewhat schistose, or 
laminated, and in this condition crushes easily, hence 
should not be used on the roads. Dykes of trap rock are 
occasionally met with, and these should be used in prefer- 
ence to the gneiss and granite wherever accessible. 

The somewhat isolated patches of granite lying east of 
this belt in Halifax, Nash, Edgecombe and Wilson coun- 
ties have already been referred to. 

West of the Raleigh belt there is another granite area 
of limited extent which occupies the extreme north-eastern 
portion of Durham county and the larger part of Granville 
county. This may be called the Oxford granite belt. The 
rocks of this area resemble to some extent those of the 


Raleigh belt, but there is a larger proportion of syenitic 


and trap rocks, which make excellent road material. 
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The Central Granite Belt, —This belt extends obliquely 
across the State from near Roxboro, in Person county, to 
the South Carolina line along the southern border of Meck- 
lenburg. Its width varies from ten to thirty miles, and it 
occupies a total area of about three thousand square miles 
in the following counties: Western half of Person, including 
the region about Roxboro; the south-eastern portion of 
Caswell, the north-western half of Alamance, the larger 


part of GuiJford and Davidson, south-eastern portions of 


Davie and Iredell, Lincoln and Gaston and the larger part 
of Rowan, Cabarrus and Mecklenburg. In this belt 
throughout its entire extent road material of most excellent 
quality is abundant. The prevailing characteristic rocks 
are syenite, dolerite (trap), greenstone, amphibolite, granite 
and porphyry; and, as will be seen from this list, the tough 
hornblende and augite rocks predominate. Dykes of trap 
rock, some of them of considerable extent, are to be found 
in almost every portion of the belt. So uniformly tough 
and durable are these materials that one could hardly go 
amiss in making selections for road construction. 

The Central Slate Belt.—This region lies just east of the 
central granite belt, and extends obliquely across the State 
from Virginia to South Carolina. Its eastern border lies 
against the Deep River sandstone basin described above 
(p. 23). It varies from twenty to forty miles in width and 
includes all or portions of the following counties: The east- 
ern half of Person, the north-western part of Durham, the 
south-eastern part of Alamance, nearly all of Orange, 
Chatham, Randolph, Montgomery, Stanly and Union; the 
eastern part of Davidson and Rowan, and the north-western 
part of Anson. A considerable portion of this area is rich 
in other mineral products, but the entire belt, as compared 
with the central granite belt, is poor in road materials. 
The rocks are mostly siliceous and clay slates, with a 
considerable admixture of chloritic and hydromicaceous 
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schists; all of which are at best inferior for road construe- 
tion. Here and there, however, trap dykes are found in 
this belt; and in places the siliceous slates become some- 
what massive, passing into hornstone and a quartzite, which, 
when crushed, will answer fairly well for macadamizing 
purposes. In other places the chloritic schists become 
somewhat massive and tough and can be used in the same 
way. In still other places, as about the State University, 
and along the eastern border of Orange county, the rock 
is a fine-grained, tough syenite, accompanied by trap 
dykes, and is eminently suited for road purposes; and again, 
as near Hillsboro, granite occurs in a limited area. Vein 
quartz (“white flint’’) is abundant in many parts of the 
belt; and, though not usually recommended as _ road 
material, is worthy of consideration. While, then, on the 
whole the rocks of this belt are not suitable for use as road 
material, vet a careful search will show the existence of a 
sufficient quantity of material of fair quality to macadam- 
ize all the public roads. And should this supply ever 
prove insufficient, excellent materials are to be found in 
abundance in the granite belt along the western border of 
this region, and in the trap dykes of the sandstone on the 
eastern border. 

The Guetsses and Other Rocks of the Predmont Counties. 
—West of the central granite belt as described above, and 
extending back to the foot-hills of the Blue Ridge, is the 
region occupied by the Piedmont counties—Rockingham, 
Stokes, Forsyth, Yadkin, Surry, Wilkes, Davie, Iredell, 
Alexander, Caldwell, Burke, McDowell, Rutherford, Polk, 
Cleveland, Catawba, Lincoln and Gaston. The rocks of 
this region resemble in many respects those of the Raleigh 
granite belt. They consist of a succession of gneisses, 
schists and slates, more hornblendic toward the east and 
more micaceous toward the west, with here and there 


masses aud dykes of syenite, trap and other eruptive rocks. 
4 
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In places, as at Mount Airy, the true granite occurs in con- 
siderable abundance. The granites and gneisses, except 
where the latter tend to split into thin lavers and crush, 
are fairly good materials for road construction, improving 
as they become finer in grain and as the percentage of horn- 
blende increases; but the best material for road construc- 
tion is to be found in the trap dykes and svenite ledges 
which at intervals traverse this region, more especially its 
eastern half. 

The Guersses and Other Rocks of the Mountain Counties. 
—The rocks of this region are not greatly unlike those of 
the Piedmont counties just described. Over much the 
larger part of the area rock fairly well adapted to road con- 
struction is abundant, indeed so abundant that the laborers 
on the public roads in that region during the past half 
century have expended the larger part of their time and 
energy in endeavoring to get this rock out of the way. 
Had they expended this time and energy in crushing the 
rock and spreading it over a well-formed foundation, this 
region would possess at the present time a number of 
excellent macadamized highways. 

In the more northern counties—Alleghany, Ashe and 
Watauga—the predominating rocks are hornblende gneiss 
and slate, but massive syenites are abundant, especially 
between Rich mountain in Watauga and Negro mountain 
in Ashe county, and elsewhere. Furthersouth-west, through 
Mitchell, Yancey, Madison and Buncombe counties, horn- 
blende schists still continue, but they are more massive, 
and the gneisses predominate. These are, on the whole, 
compact and sufficiently tough for use in the construction 
of good Macadam roads. And the statement just made 
concerning these counties is also applicable to Henderson, 
Transylvania and Haywood counties, and in a measure to 
Jackson, Swaiu and Macon counties and the eastern half 


of Clay county, in all of which the supply of good road 
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material is ample; but in these last three counties mica 
schist partially replaces the hornblende slate. In the west- 
ern part of Swain, in Graham, Cherokee and the western 
part of Clay county good road material is not so abundant 
as in the other counties named, but nevertheless is to be 
found in considerable quantities. The rocks over a con- 
siderable portion of this last-named area are micaceous and 
hydromicaceous in character, and are practically worthless 
for the purposes of road-building, but the quartzite ledges 
and beds of limestone in these counties will furnish ample 
and suitable material. 

In conclusion, it may be said that in the middle and 
western counties of North Carolina material suitable for 
macadamizing the public highways is abundant and 
generally accessible. It will be the exception, rather than 
the rule, that this material will have to be transported for 
any considerable distance. In the eastern counties materials 
suitable for this purpose are inferior in quality and only 
moderately abundant in quantity, but the extensive and 
intelligent use of even these materials would very greatly 
improve the public roads and thereby increase the pros- 
perity of the people. And in many places where the 
Macadam road is at present out of the question on account 
of the lack of stone, other materials, gravel, clay, loam 
and plank will be found in sufficient abundance to make 
the construction of better roads practicable at reasonable 


cost. 
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TO SET SLOPE STAKES WHEN THE SURFACE 
IS STEEP BUT SLOPES UNIFORMLY. 





BY J. M. BANDY 


Let wv represent the surface of the ground. Let (repre- 
sent the position of the centre peg, and let CD (=a, the 
value of which is 
found from the level 
notes) represent the 
centre cut. The 
width of the road, 
BA, is &. 

It is proposed to 





find what engineers 
designate as cuts at P, P', S, and T. 

In the direction of P, and in connection with C, one 
setting of the rod determines the slope of the ground wz. 
Call this slope #. Now, since the eds. of C are (0, a), the 
equation of the surface, mz, is 


V = WA ae a a (I). 


The quality of the soil determines the slopes of PA P'B. 
b 


Call this slope #'. Then since the eds. of A are (3, 0), the 


equation of PA is 





No 


Combining (1) and (2), the cds. of Pare known. Hence 
the cut at this point is known. 
Designating the cds. of P, just found, by (2"! 


the cds. of C by (2', v') [=(e, @)], 


,v") and 


CP = Qa" — x'P + (y" — yf, wee. (3). 


Then measure this distance, CP, and fix stake at P. 
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The equation of SA is 
A) 
l — 


2 


this value in (1), the cut S is at once 
ll 


Substitutit 


lg 
obtained. Denoting the eds. of S by (v", y"') and the eds. 
of C by (1', 9’), and substituting in (3), CS is known. 
Measure this distance, and fix stake at S. 

The same course of reasoning applies in finding the cuts 
at P' and T. 

The writer has found this method more expeditious than 
trial and error when the surface was much inclined. The 
numerical computations did not require as much labor as 
manceuvering with the rod and level. 

Since he shas not seen the above method in any of the 
books which have fallen under his eves, he has been 
induced to give it in the hope that it might prove useful, 
as well as suggestive, to others under similar circumstances. 


TRINITY COLLEGE, N. C 


ON THE DEVELOPMENT AND A SUPPOSED NEW 
METHOD OF REPRODUCTION IN THE SUN-AN- 
IMALCULE, ACTINOSPHAZRIUM EICHHORNIL.* 





BY JOHN M. STEDMAN. 


Early in March my attention was called to an aquarium 
which had been standing in my window during the winter, 
and which contained anacharas and algz in great abundance, 
but which now suddenly presented a quantity of light pink 
substance on the sides of the jar. It was the appearance of 
this pink-colored material among the dedris of decaying 
and growing algz that attracted my attention. Accord- 


*Amer. Soc. Microscopists, 1858 
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ingly a small piece of the substance was spread out on a 


slide and examined, when, to ny surprise, it was found to 
be composed of sun-animaleule of various sizes, among 
which were othe1 bodies, the true nature of which I did not 
at first quite understand, but which on close examination 
proved to be the young of the larger heliazoa. So numer- 
ous, indeed, were the voung heliazoa that not a single field 
of the one-fifth objective and a ocular could be chosen in 


he 


which there were less than half a dozen, and usually t 
uumber was very much greater. 

Such an unusually great and rare opportunity to study 
these animals could not be neglected. Fortunately they 
were discovered in the morning, and by close and coustant 
observation for several hours their true relations to the 
numerous sinall bodies were satisfactorily demonstrated and 
proven to be different stages of the same animal. 

For a description of 4. /%chornit and of its habits see 
‘*Fresh-water Rhizopods of North America,’’ by J. Leidy, p. 
259. Plate XLI. 

We will pass at once to the special subject in hand, 
beginning, for convenience, with the simplest or youngest 
heliazoan. 

Development.—Let it not be understood that the order 
in which I am now to describe the different stages of devel- 
opment is the order in which I observed them. On the 
contrary, what I shall first describe really came about last 
in my observations, since I did not at first take the yvoung- 
est stages of this heliazoan to have any connection with 
the larger heliazoa. My observations began with an 
undoubted heliazoan of this species (Fig 13 of my plate), 
and from that I worked both ways, but principally to the 
younger. It would have been impracticable to have 
watched the development of a single heliazoan from the 
very youngest individual to the full-grown animal, since it 


would have required not only a constant observation for a 
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much longer time than I could spare, but would also have 
needed some little care. As it was, I could watch a young 
heliazoan until it had developed a few stages, and had con- 
siderably lessened the near supply of food, and then I could 
find another heliazoan of the same stage as the one just 
discarded, but which was in more favorable circumstances 
for further growth. As indicated, the number of heliazoa 
was enormous, and the different stages were represented by 
the score. Had I suspected these various stages to have 
been what they were, there would have been no trouble in 
finding a complete set, for every gradation from the young- 
est to the adult was present in great quanfities. Fortu- 
nately there were quite a number of worms—Dory/aimus 
svagua/is—in the water, and their constant wriggling about 
kept the heliazoa and other animals in perpetual motion, 
so that they came in contact with one another, where other- 
wise they would not have done so. 

A far greater number of observations were made than | 
shall here describe. Enough were chosen, however, to form 
a complete series, and accurate drawings made of them. I 
shall, therefore, describe only those observations which I 
have illustrated, hoping that the series will be full enough 
for our purpose. 

I think it is safe to say that were this minute mass of 
protoplasm which constitutes the youngest heliazoan 
observed by itself for a little while, no one would mistrust 
its true nature or relations. Indeed it was only after a 
long and continued observation, and that under the most 
favorable circumstances, that I became convinced of its 
true nature. It is nothing but a minute spherical mass of 
finely granular and hyaline protoplasm, 14.5 # in diameter, 
with a contained nucleus and a distinct nucleolus (Fig. 1). 
In appearance it resembles white blood corpuscles with a 


distinct and sharply defined nucleus. Later, however, a 


vacuole appears in its substance, and, increasing in size, 
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often becomes larger than the original mass of protoplasin, 
so that the latter forms but a thin layer surrounding it 
(Figs. 2, 16, 12). In this stage a pseudopodenm or ray 
may be presented (Fig. 12). 

Two heliazoa of the first stage were seen to come to- 
gether, which, however, as in nearly all cases, was due to 
the agitation of the water by the worms, and immediately 
upon touching one another (Fig. 23), to fuse and run 
together just as a drop of water fuses with another drop of 
water. It is impossible to say which of the two was 
devoured; both appeared to play an equal part, the vacuole 
and nucleus ef both being present, and the whole im- 
mediately assuming a spherical form and appearing (Fig 3) 
much like any one of the two of which it is now composed, 
except that it has two vacuoles and two nuclei. In the 
course of five minutes this young, two-vacuoled, heliazoan 
had developed a ray, and in its interior the characteristic 
axis thread could be distinctly seen (Fig. 20). The absence 
or the number of rays when present in the young heliazoa 
is of no special value, and varies with different individuals 
of the same age, as will be seen from the figures. 

Whether this fusion of two individuals of the same spe- 
cies be called eating or not does not concern us, and I shall 
not attempt to discuss the subject here. Asa matter of fact, 
however, it is not conjugation for purposes of reproduction 
or rejuvenescence, as will be seen later; and, since we have 
these animals developing by this method of increase as well 
as by that of an undoubted eating of other animals, it 
matters not, so far as development is concerned, whether 
they appropriate material so near like that of their own 
bodies that it needs no change to form a part of them, or 
whether the food be different and hence have to be changed 
or digested before it can be so appropriated. I have ob- 
served farther advanced heliazoa capture infusoria and 


amoeba and surround them, and draw them into their 
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interior, where they remained to be digested; and at the 
same time I have observed those same heliazoa capture 
other heliazoa, and instead of drawing them into their in- 
terior and surrounding them as they did other bodies, they 
would draw them in until the two heliazoa touched, when 
there occurred a fusing and blending of the two animals 
into one just so much larger. My only explanation is that, 
as indicated, the protoplasm of the two animals is exact/y 
altke and hence there can be no need of digestion. Were 
one of the heliazoa dead when it came in contact with 
another which would otherwise have fused with it, I have 
no doubt but that the dead heliazoan would be surrounded 
and drawn into the interior of the live one the same as 
other animals are and there digested, it being xof exactly 
like the protoplasm of the one which is alive. For if this 
were not the case, if the dead heliazoan upon contact with 
the living heliazoan were to form a part of it as the 
living heliazoan did, then we should have a case where 
simple contact of the living protoplasm with the same but 
dead protoplasm would impart life to the dead, just as a 
piece of iron which is magnetized, if brought in contact 
with one which is not, will impart magnetism to it. But 
it is needless to say that such a phenomenon of life has 
never been observed. f 
While watching the heliazoan (Fig. 3, 20) which we 
have just described as being the result of the union of two 
of the voungest individuals (Fig. 2, 23), the water was 
stirred by a worm, and another heliazoan, of about the same 
size as the one under observation, but with three vacuoles 
and no rays, was brought nearer and nearer until finally 
they accidentally came in contact with one another and 
immediately united (Fig. 20) and assumed a spherical form. 
Presently the single ray disappeared and three more vacu- 
oles made their appearance in the mass of protoplasm 


together with the development of a contractile vesicle 
5 
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(Fig. 5). This individual was watched until it had 
developed three rays and several more vacuoles (Fig. 6), a 
process requiring about twenty-five minutes, during which 
time it had eaten nothing except one of the youngest 
heliazoa without a vacuole. Under the one-twelfth oil 
emersion I was able to detect the axis cylinder in two of 
the rays, but not without some doubt in the third ray. 
Very near this individual (Fig. 6, 26) was another helia- 
zoan of a much greater size (Fig. 25), and by touching the 
cover-glass with a needle I soon brought the two so near 
that the tip of one of the rays of the smaller heliazoan 
touched the larger animal. Wishing to observe the result 
of this contact I waited a few minutes, when it became 
apparent that the smaller individual was drawing in its 
ray, which was in contact with the larger heliazon, and 
was thus drawing itself towards it. The larger animal, 
offering the greater resistance, did not appear to move. 
Five minutes from the time the ray first touched the other 
heliazoan the two had come in contact, whereupon a union 
occurred and immediately the two blended into one. The 
smaller animal appeared to flow into the larger and to dis- 
perse itself through it in a manner which is common to 
all these animals, young as well as full-grown, and which 
will be described later when we reach a nearly mature 
heliazoan. Before the union of these two animals they 
appeared alike except in size and number of vacuoles, but 
shortly after the union the granules in the protoplasm 
gradually moved towards the center of the animal, where 
they became more numerous, and instead of being evenly 
distributed throughout the granular protoplasm now formed 
a central, more granular portion with an outer, clearer, 
and less granular zone. Three more rays were also 
developed, and the animal presented the appearance shown 


in figure 7, which, at this stage, would probably not be 


mistaken for any other species. Hundreds of individuals 
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were to be found of this size and appearance, and hence it 
was not necessary to watch the development of this single 
individual longer, as other fields promised better results. 

There was almost an unlimited supply of heliazoa inter- 
mediate in size between the two whose union produced the 
one just mentioned. They differed in no respect from one 
another or from the two just mentioned, except a slight 
difference in size, and every gradation between them was 
to be found. Merely for the sake of filling up the gap 
which exists in regard to size between the two individuals 
whose union we just referred to, I will cite one example 
out of many which I have observed. Two similar indi- 
viduals, slightly larger than the smaller (Fig. 26) of the 
two just united were seen to come together (Fig. 22), and, 
as a result of their union, a heliazoan was produced so nearly 
like the larger (Fig. 25) of the two of the former indi- 
viduals, that there was practically no difference between 
them. 

Another field was now chosen in which were a number 
of heliazoa, similar in all respects to the one representing 
our last stage (Fig. 7). I had not waited long before it was 
evident that two of these animals were gradually approach- 
ing one another from some cause which I was unable to 
discover. When within a very short distance, in fact, 
almost ready to meet, there occurred a very singular move- 
ment on the part of both individuals—a movement which 
I can hardly account for—in which there was produced a 
swelling, as it were, in that part of the sphere of both 
animals (Fig. 8, 9) which was just about to touch the 
other, and by continued enlarging with increased rapidity 
soon met one another, thus uniting the two individuals 
‘much more quickly than they otherwise would have done. 


Immediately upon touching one another the at first narrow 
neck uniting them rapidly enlarged (Fig. 10), the proto- 
plasm of the one flowing into the other and wce versa until 
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the two animals had united into an oblong-shaped mass. 
The flowing of the protoplasm from one to the other was 
a most interesting sight, and could be distinctly seen, 
owing to the numerous granules which it contained. Both 
animals played an equal part in the union; a current of 
protoplasm could be seen streaming from the first into the 
second, and near it another current from the second into 
the first. There were as many currents as there were 
threads of denser protoplasm uniting them. Like all the 
observed cases the denser and more granular portions of 
the protoplasm separating the vacuoles from one another 
never mixed with anything but the corresponding proto- 
plasm of the individual with which it united; hence there 
was no destruction of vacuoles, but merely an addition 
or union, and, moreover, the peripheral layer of vacuoles 
always remained on the periphery, while the central mass 
of vacuoles flowed to the center of the united mass. The 
heliazoan now gradually changed from the oblong or ellip- 
soid shape to that of a sphere (Fig. 11), and here I left it 
to seek other fields. 

A nearly identical individual to the one just mentioned 
was found and seen to capture by one of its rays another 
but smaller heliazoan. As a result of a movement of 
the water the smaller individual chanced to come in con- 
tact with the tip of a ray of the larger animal and there to 
unite with it, whereupon the larger heliazoan gradually 
drew in its ray and the smaller creature with it. It was an 
interesting sight to see this process. The ray seemed 
rather to flow into the spherical mass or body of the animal, 
since a stream of protoplasm was rapidly and constantly 
flowing down its center into the animal, and the smaller 
heliazoan was likewise flowing into the larger by this 
means; but, nevertheless, the ray grew shorter and shorter 
until finally the heliazoa came in contact (Fig. 13), and 
then a union took place similar to the one described above, 
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except that here the flow of protoplasm appeared to be 
solely from the smaller to the larger animal. Before the 
animal had become entirely spherical, the denser inner 
portions of the smaller heliazoan had united with that of 
the larger and appeared asa swelling upon it, while the 
peripheral zones of both animals had united. This ap- 
peared to be such a good example of the mode of union of 
the protoplasm of two heliazoa that I figure it (Fig. 15). 

I have observed a number of large heliazoa capture the 
youngest individuals, and in all cases as soon as the young 
animal touched the ray of the larger it appeared, so to 
speak, to form a part of it, and would sometimes assume 
an oval form and remain on the ray, looking exactly like 
the little knobs of protoplasm which are frequently seen 
there, except that it would be larger; and then again I 
have seen them flow down the center of the ray, while the 
ray itself suffered no appreciable change. In one instance, 
however, which came under my observation, a moderate 
sized heliazoan (Fig. 17) captured by the tip of its ray one 
of the youngest individuals (Fig. 16), and while watching 
to see what would happen to this young one, the ray of a 
large heliazoan (Fig. 18) came in contact with the larger 
of the former animals. Out of curiosity merely I watched 
to see the result of this extraordinary union, and found 
that the largest heliazoan drew its captured brother to itself 
and united with it before the smallest individual had 
touched the body of the one to which it was attached; the 
smallest heliazoan then appeared to be fastened to a ray of 
the largest animal, which, however, soon drew it to itself 
and the two united. 

Quite a different process from the one we have been dis- 
cussing occurs when the heliazoan encounters food con- 
sisting of other animals or plants. I have no doubt but 
that the youngest heliazoan, as well as those of all stages, 
are able to and generally do develope and reach maturity by 
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the use of no food other than that of other animals and 
plants; but there is also no doubt that this is a process re- 
quiring considerable time as compared with that which 
occurs when they chance to meet with their own kind, 
since in the former case the food has to be digested, while 
in the latter it has not. It was my good fortune to find a 
large heliazoan which had just captured an infusorium and 
partially surrounded it. In a few minutes the infusorium 
was completely enclosed, a clear space remaining around 
it, however, and gradually it was moved near the center of 
the animal, where it could be seen slowly moving its cilia 
in the little water which immediately surrounded it and 
which separated it from the protoplasm of the heliazoan 
(Fig. 19, 21). Presently an amoeba came in contact with 
the heliazoan and appeared to stick to it more or less and 
to constantly try to move away from it. The heliazoan 
made several efforts to surround it, but the amoeba in every 
case moved out before being fairly imbedded, and finally, 
after several minutes of hard struggling to ascertain which 
was to be victorious, the amoeba escaped. It was but a short 
time, however, before another amoeba chanced to touch 
the heliazoan, and this time with better success to the 
heliazoan. The amoeba, as soon as it touched the helia- 
zoan, spread out a little on it, and at the same time the 
protoplasm of the heliazoan began to flow around and to 
enclose the amoeba, which now made several efforts to 
escape, but in vain, for within a few minutes a fine film of 
protoplasm had surrounded it, and the amoeba was within 
the heliazoan (Fig 19). A quantity of water was also en- 
closed with the amoeba, and in this it exhibited consider- 
able activity, even after it had been carried nearly to the 
center of the heliazoan (Fig. 21). It was not long, how- 
ever, before the amoeba had assumed a globular form and 
become motionless. I mention this instance in which the 
heliazoa eat other animals merely to bring out the strik- 
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ing difference between the process and that observed when 
they eat their own species. 

Dr. Joseph Leidy* speaks of having found several glob- 
ules of granular protoplasm with vacuoles and rays, and 
alludes to their probable connection with this species of 
heliazoa. I have reproduced in figure 24 one of his figures 
of these bodies, and think that there is every reason to 
believe that they are what he suspected them to be. 

Reproduction.—It is not uncommon to find heliazoa in 
the process of reproduction by fission; in fact, if heliazoa be 
kept for any considerable length of time they are almost 
certain to be found in the act of reproducing by this means. 
I have observed them divide by keeping them in a watch- 
glass under the microscope, and in one instance I watched 
uninterruptedly the process, from an oral heliazoan before 
the constriction began to appear, up to the division and 
entire separation into two animals. A complete set of 
drawings was made to illustrate the different steps, and I 
find by referring to my notes that one of the drawings is 
almost identical with figure 10, which represents the helia- 
zoan in the process of union. 

As regards reproduction in the heliazoa outside of the 
well-known process of fission, all I can say is from a philo- 
sophical stand-point, as no direct observations have been 
made outside that of the finding of the young. But the 
presence of young has got to be explained in some way. 
From Dr. Leidy’s ‘‘ Fresh-water Rhizopods,’’ p. 260, I find 
that ‘‘according to Stein, Carter and other authorities, 4. 
Etchhorni contains many nuclei, large individuals having 
a hundred or more.’? Whether this has any connection 
with the heliazoan’s having devoured individuals of its 
own species and thus to have retained their nuclei, and so, 
by continually adding to the number every time it captured 


*** Fresh-water Rhizopods of North America,’’ page 262-3. 
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another heliazoan, to have finally attained the number of 
one hundred, or whether it is connected with the process 
of reproduction, I cannot say. It seems to me very proba- 
ble that, in the fall at least, the full-grown heliazoan 
becomes encysted, and that its protoplasm then divides and 
subdivides, until it is converted into a mass of minute 
bodies, which, when the cyst is ruptured, make their 
escape into the surrounding water, and then appear as naked, 
spherical masses of granular protoplasm with a nucleus. 
It may be that the minute bodies acquire a covering before 
they escape from the mother cyst, and that they then act 
as spores, and are carried about and developed similar to 
the spores of infusoria. 

Of course this mode of development has never been ob- 
served in the heliazoan, but it seems to me to be very 
probable that it does occur, judging from the observed 
young individuals, and from the fact that it occurs in 
certain infusoria. 

EXPLANATION OF PLATE. 

All the figures were drawn from life except Fig. 24, which 
is a reproduction of a figure from Dr. Leidy’s work on the 
Rhizopods. Fig. 1, which isa heliazoan, Actenosphacrium 
Etchhorni, of the very youngest stage, is in nature 14.5 # 
in diameter. The other figures are drawn with the same 
magnification as Fig. 1, and hence they all bear the same 
relative size in nature as is here represented, excepting 
Figs. 25 and 26, which are a little too small. I take it to 
be of much more value to the reader to have the figures 
drawn so as to preserve their relative size, and then to 
know the natural size of one of them, than it is to have 
the figures of various magnifications and know the mag- 
nification of each separate figure. I do not wish it under- 
stood that the figure taken from Leidy is relatively of the 
same size as the other figures. 
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SOME FUNGI OF BLOWING ROCK, N. C. 

BY GEORGE F. ATKINSON AND HERMANN SCHRENK. 

During the month of August for the summers of 1888 
and 1889 it was the good fortune of the senior author of 
this paper to spend that time in the enjoyment of the 
invigorating atmosphere and famous scenic beauty of this 
point in the Western North Carolina mountains. 

To the greater number of the readers of this Journal 
Blowing Rock is not unknown. It may be a matter of 
interest to others to know that this now fast becoming 
popular summer resort is found in Watauga county, and is 
reached by ‘‘staging it’? twenty miles up the mountain 
from a point, Lenoir, the northern terminus of the Ches- 
ter & Lenoir Narrow Gauge Railroad, which connects with 
the main line of travel from the east and west at Hickory, 
on the Western North Carolina Railroad. 

Even a botanist can cherish commendable curiosity, on 
his first trip to the place, concerning its ‘‘e/etlemeuts.”’ 
Upon reaching the summit near the village one is sped 
through an unpretentious drive of nearly one mile when 
the road curves to evade a steep hill. Here is suddenly 
presented to view the grand panorama of the great Jolin’s 
River valley below and the lofty peaks of the Black Moun- 
tains beyond. 

When one has become disengaged from travelling para- 
phernalia, and when rest and refreshments have dispelled 
fatigue, there comes an irresistible desire to join others in 
the pilgrimage to the ‘‘Rock.’’ Once there the meaning 
of ‘‘Blowing Rock’’ becomes appareut. The rock juts 
out upon the west side of the cliff, forming a bold precipice at 
the north-east of the John’s River valley. The currents of 

6 
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air from the farther end of the valley converge as they rise 
at this point, favored by the cliffs at the north and east, and 
on an otherwise calm dav quite a strong breeze ‘* blows”? 
over the rock. Throw your hat, walking-stick, or what- 
not over the precipice aud the wind brings them back to 
you. Legend has it that a despairing lover once leaped 
from the side of the fair one over the rock and the cruel 
winds picked him up and brought him back to her feet! It 
is proper to sav, however, that when the writer visited the 
spot the winds did not seem to be ‘‘ getting in their work”? 
properly and there was no inclination to jump. : 

sut legends and levity both aside, Blowing Rock is 
prodigal with flowers and ‘*mushrooms.’’ To one who 
visits the place in June the profusion of thickets painted 
with Ahododendrons and AKalmias are a ‘‘joy forever.”’ 
Later in the season ‘* Black-eved Susans’? wink at you here 
and there, and various species of interesting Orchids are 
frequently met with. Aupatorzums and other vigorous 
growers vie with each other in their effort to hide the fences 
which line the roads or cross the fields. 

The great prodigality of the fleshy fungi tempted the 
writer, during portions of two short months, to form the 
beginning of a closer acquaintance with the /Z7vmenomy- 
cetes than had been gained trom a general study of struc- 
ture and relationships. Accordingly collections were made 
of fungi chiefly in this group. Not wishing to be 
encumbered with books, no efforts were made at the time 
to identify the specimens. A few notes were taken on the 
more evanescent characters, the specimens were then dried 
and preserved for future determination. 

The greater number of the //ymenomycetes were after- 
ward determined by Mr. A. P. Morgan. Dried agarics are 
very difficult of determination and it is a matter of some 
interest that more than half of the .lgaricace@ were in a 


recognizable condition, though some genera like Cor/7na- 


rius were complete failures. 
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One point of interest in making the collections was the 
observation that quite circumscribed areas for several days 
in succession would vield fresh and abundant specimens of 
the same species. Near Fair View and Sunset Rock Boletus 
americanus was abundant both seasons. A trip down 
the damp slopes of Glen Burney was almost sure to be 
rewarded by gorgeous 7helephoras. Partly down the 
John’s River valley road, in rather open woods, several 
species of /7ydvum would always insist on over loading one’s 
basket. That lovely plant, Ie/remyces lutescens Schwein., 
cropped out continually along certain of the shady clay 
road banks dripping with water. From the same situations 
where there was less water, clammy .dwan?/as lifted their 
heads. One point on the Valley Crucis road vielded .Szro- 
bilomyces strobilaceus. Wonder Land produced monster 
clusters of C¥etocybe tlludens. At one time I could have 
picked more than a bushel without moving from the spot. 
This plant is remarkably phosphorescent, the phosphores- 
cence being confined to the hymenium. Sometimes this 
plant is taken to the hotels, and at night the guests amuse 
themselves delineating various figures in the dark with the 
aid of this ‘‘fox-fire’? mushroom. Another phosphorescent 
plant, Panus stipticus, is common upon dead stumps, ete. 
Close by the roadside at Wonder Land, also, Cyclomyces 
greenv was found. In an open field east of the Morris pas- 
ture the parasol, Lefiota procera, grew in abundance, and 
here and there the Ox-tongue, or beef-steak fungus, FYs¢a- 
lina hepatica, offered its juicy meat. Lactariz were every- 
where and so the dainty Warasmi.  Marasmius capillaris 
was taken, just a bit of it, from ‘* Flat Top.”’ Bulgaria 
enguinans, Spathularia velutipes, Leotias, were very com- 
mon. The Geoglossums were rarely seen. Geoglossum 
Waltert was collected by Miss Etta Schaffner down in the 
John’s River valley near the foot of Fair View. Down in 
the far depths of this valley was a profusion of the maiden’s 


hair fern, ddtantum capillis-venerts. 
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The junior author, Mr. Schrenk, a student in botany in 
my laboratory, has rendered valuable service in making out 
the list presented below and in a careful examination of 
the specimens for the purpose of verification of the identi- 
fications, in order to lessen the chances of error. This has 
occasioned no inconsiderable labor on his part. 

In the arrangement of the list the system presented in 
Saceardo’s Sylloge has been mainly followed. No effort 
has been made at changes in nomenclature, since it did not 
seem to be called for in a bare list of no more than 254 
species. 

The Saccharomyces pyriformis and Bactertum vermi- 
forme* were svinbiotic organisms composing sinall amber- 
colored grains termed ‘tmoss seed,’’ ‘*California beer 
seed,’’ used by some of the mountain people in brewing a 
beer by placing the grains in water sweetened by molasses. 
The grains were given me by Dr. Carter, a resident phy- 


sician. 


ORDER HYMENOMYCETE. 
FAMILY AGARICACE. 


1. .dmanita cwsarea Scop. 
1. muscarta Tinn. 

A. pantherina DC. 

4. <A. phallordes Fr. 

1. recutita Fr. 

6. A. solitaria Bull. 


al. vernus Fr. 


i) 


w 


wn 


aos 


Amanitopsis vaginata (Bull. ) Roz. 
9. <4. volvata (Pk.) Sacce. 


“See Ward rhe “ Ginger-beer plant,”’ and the organisms composing it: a contribu 
tion to the study of fermentations—vyeasts and bacteria. Proceedings of the Royal 
Society, Vol PP. 261, 265 ‘ 
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Lepiota cristata Alb. et Schwein. 
lL. procera Scop. 

Armillaria metlea Vani. 
Tricholoma fulvellum Fr. 

7. portentosum Fr. 

7. saponaceum Fr. 
Clytocybe cyathiformis Fr. 
C. vlludens Schwein. 

C. infundtbuliformts Scheff. 
C. laccata Scop. 

Collybia confluens Pers. 

C. radicata Relh. 

Mycena corticola Schum. 

MW. galericulata Scop. 

MZ. mucor Batsch. 

MW. stipularts Fr. 

Omphalia fibula Bull. 

O. scabriuscula Pk. 
Pleurotus applicatus Batsch. 
Hygrophorus cantherellus Schwein. 
Lactarius albidus Pk. 


L. chrysorrheus Fr. 


L. ctlictotdes Fr. 

L. cinercus Pk. 

L. corrugis Pk. 

L. fuliginosus Fr. 

L. helvus Fr. 

L. hysginus Fr. 

L. mmsulsus Fr. 

L. henyotus Fr. 

L. pergamenus (Swartz) Fr. 
L. piperatus (Scop.) Fr. 
L. pyrogallus (Bull.) Fr. 
L. rufescens Morg. 

L. rufus (Scop.) Fr. 

L. subdulcrs (Bull.) Fr. 








LOO 


$0. 
+7: 
$5. 


}Q. 


nn wm GT wT 
we “ O 


Ji 
+ 


60. 


lo 


JOURNAL OF THE 


1. subtomentosus B. et Rav. 
L.. subpurpureus Pk. 
1. thetogalus (Bull.) Fr. 
L. tormtnosus (Schieff.) Fr. 
L. volemus Fr. 

Russula furcata (Pers.) Fr. 
Cantherellus aurantiacus Fr. 

C. cthariu’s Fr. 

C. cinereus Fr. 

C. floccosus Schwein. 

C. infundibuliformis (Scop. ) Fr. 
C. minor Pk. 

C. princeps B. et C. 

C. wright B. et C. 

Varasmius anomalus Pk. 

JW. archyropus (Pers. ) Fr. 

MW. capillaris Morg. 

MV. ferrugineus Berk. 

IZ. melanopus Morg. 

IL. plectophyllus Mout. 

MW. preacutus Ellis. 

IV/. rotalis B. et Br. 

JI. salignus Pk. 

M. viticola B. et C. 

Lentinus lecomtet Fi 

E.. lepide ws Fr. 

LL. strigosus Fr. 

Panus stipticus (Bull.) Fr. 
Lenuczttes betulina (Vaun.) Fr. 

L.. cooket Berk. 

/.. crategi Berk. 

Pholiota squarrosotdes Pk. 
Crepidotus fulvo-tomentosus Pk. 
Parvillus flavidus Berk. 


Agaricus campester Linn. 
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FAMILY POLYPORACE.-E. 


Boletus americanus Pk. 

2B. auriporus Pk. 

B. badius Fr. 

B. castaneus Bull. 

B. chrysenteron Fry. 

2B. collinitus Fr. 

PP. fi Yleus Bull. 

BR. favidus Fr. 

B. gracilis Pk. 

2B. granulatus Linn. 

2B. leprosus Pk. 

B. purpureus Fr. 

B. raveneli B. et C. 

2. relipe s B. et C. 

2}. spectosus Frost. 

B. subtomentosus Vann. 

B. vartegatus Swartz. 
Strobilomyces strobilaceus (Scop.) Berk. 
Boletinus decipiens (B. et C.) Pk. 
Fistulina hepatica Fr. 

Polyporas borealis (Wallenb.) Fr. 
P. dichrous Fr. 

P. elegans (Bull. ) Fr. 

P. elegans var nummularius (Fr.) Sace. 
P. epileucus Fr. 

DP. flavo-virens B. et Rav. 

P. fumosus (Pers.) Fr. 

P. hirsutulus Schwein. 

P. nivosus Berk. 

P. sulphureus (Bull.) Fr. 

Fomes applanatus (Pers.) Wallr. 
F. carneus Nees. 

F. curtisit Berk. 
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Fy. fuligrnosus Fr. 

F. salicinus (Pers.) Fr. 
Polystictus abietinus Fr. 

P. ctrcinatus Fr. 

?. decipiens Schwein. 

FP. lute SCOMS Pers. 

?P. montagnet Fr. 

P. parvulus Klotzsch. 

P. pergamenus Fr. 

P. perennis (LAnn.) Fr. 

P. sanguineus (LAnu.) Mey. 
P. tomentosus Fr. 

P. versicolor (Lainn.) Fr. 
Cyclomyces greentt Berk. 
Favolus canadensis Klotzsch. 
F. tessellatus Mout. 


FAMILY HYDNACE-®. 


Hydnum aurantiacum Alb. et Schwein. 
ff. adustum Schwein. 

Hf. candidum Schmidt. 

HT. fragile Fr. 

HH. glabrescens B. et Rav. 

f7. gractl Fr. 

Hf. graveolens Delast. 

Hf. levigatum Swartz. 

Hf. pulcherrimum B. et C. 

HH. repandum Viun. 

Hf. rufescens Pers. 

H1. squamosum Scheff. 

Hf. zonatum PBatsch. 

Hf. velutinum Fr. 

Tremellodon gelatinosum (Scop.) Pers. 


Radulum pallidum B. et C. 
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FAMILY THELEPHORE. 


Craterellus cdntherellus Schwein.) Fr. 
(. cornucopiordes (LAiun.) Pers. 

C. odvratus Schwein. 

Thelephora anthocephala Fr. 

ZT. cespitulans Schwein. 

7. cladonia Schwein. 

7. dtssecta Ven. 

schwetnitzt Pk. 

sebacea Pers. 


7 
7 
T. spectabilis Lev. 
Si 
ms 
Ss 
= 


. Spadiceum Fr. 
subpileatum B. et C. 
. versicolor (Swartz) Fr. 


tereum frustulosum (Pers.) Fr. 


Hymenochete rubiginosa (Schr.) Lévy. 

Hf. tabacina (Sow.) Lév. 

Hf. umbrina B. et C. 

E-vobastdium rhododendri Cramer. On leaves of 


ddendron maximum. 


FAMILY CLAVARIACE. 


Clavaria abtetina Pers. 
C. cinerea Bull. 
C. cristata Pers. 
C. flava Scheel. 


fit s rf mis Sowerd. 


~ Os 


gracilts Pers. 

gracillima Pk. 

C. grisea Pers. 

Cc. petersn B. et ¢. 

(. pinophila Pk. 

C. letragona Schwein. 
Plerula densissima B. et C. 
Tyvphula muscicola (Pers.) Fr. 


~~ 
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FAMILY TREMELLACE.-E. 


Dacryomyces chrysocoma (Bull.) Tul. 
D. involutus Schwein. 

Guepinta spathularia (Schwein. ) Fr. 
Hlormomyces fragiformis Cke. 


ORDER GASTEROMYCETE. 
FAMILY PHALLACE. i 

[thy phallus tmpudicus (LAinn.) Fr. 
FAMILY NIDULARIACE. 


Cyathus stercoreus (Schwein.) De Ton. 
C. striatus (Huds. ) Hoffm. 


Cructhulum vulgare Tul. 
FAMILY LYCOPERDACE. 


Mitremyces lutescens Schwein. 
Bovista pila B, et C. 
Lycoperdon calyptriforme Berk. 
L. echtnatum Pk. 


L. gemmatum Batsch. 





LL. muscorum Morg. 

L. perlatum (Pers.) Fr. 

L. subincarnatum Pk. 

1. turnert KE. et E. 

Scleroderma lycoperdotdes Schwein. 
S. verrucosum (Bull.) Pers. 


S. vulgare Hornem. 
ORDER UREDINE. 


. Puceinia circe@ Pers. On Cirezea alpina. 
P. menthe Pers. On Labiate species. 


P. tenuzs Burrill. *On Eupatorium. 
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ORDER PHYCOMYCETE 
FAMILY PERONOSPORACE. 
200. Plasmopara viticola (B. et C.) Berl. et De Ton. 
ORDER PYRENOMYCETE%. 
FAMILY PERISPORIACE%. 


201. Wicrosphera alut (DC.) Winter. On Castanea 
vesca and Corylus americana. 

202. VW. grossularie (Wallr.) Lév. =. vanbruntiana 
Ger. On Sambucus canadensis. 

203. MW. vaccinia’ C. & P. On Vaccinium. 

204. Podosphera biuncinata C. & P. On Hamamelis 
virginica. 

205. P. oxyvacanthe (DC.) D. By. On Crategus punce- 
tata. 

FAMILY SPHA:RIACE. 

206. Hypoxrylon petersit B. & C. 

207. Daldinia vernicosa (Schwein.) Ces. et D. Not. 

208. NXylaria carniformts Fr. 

209. X. cornu-dame@ (Schwein. ) Berk. 

210. Ustulina vulgaris Tul. 

FAMILY HYPOCREACE®. 

211. Cordyceps militarts (1,.) Link. 
12. C. ophtwoglossotdes (Elit.) Link. 
213. Hypomyces banningtt Pk. On Lactarius. 
214. ff. lactiftuorum (Schwein.) Tul. On Lactarius 


nN 


piperatus, 
215. AZ. wiredts (Alb. et Schwein.) Karst. On undeter- 
mined agaric. 
ORDER DISCOMYCETE-. 
FAMILY HELVELLE. 
216. Helvella macropus (Pers.) Karst. 
217. Witrula lutescens B. et C. 
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Geoglossum hirsutum Pers. 
G. Walter? Berk. 
Spathularia velutipes Ce. et Farlow. 


FAMILY PEZIZE.¥. 


Geopyxts pallidula C. et Pk. 
Otidea onotica (Pers.) Fuck. 
Lachnea cubensis B. et C. 

L. fustcarpa Ger. 

L. hirta Schuin. 

L. thelebolotdes A\b. et Schwein. 
Hlelotium cttrinum (Hedw.) Fr. 
H1. epiphyllum (Pers.) Fr. 


Wialea scutula (Pers.) Gill. 


Chlorosplenium aeruginosum (CEder.) De Not. 


C. fortum (Sciwein.) Fr. 


Pheopiza scabrosa (Cke.) Sace. 
FAMILY BULGARIE-®. 


Leotia chlorocephala Sclwein. 

L. lubricata (Scop.) Pers. 

Ombrophila clavus (Alb. et Schwein.) Cke. 
Callorta vanthostigma (Fr.) Phill. 


Bulgaria inguinans (Pers.) Fr. 
ORDER MYXOMYCETE. 


lreyria punicea Pers. 
Didymium farinaceum Schrad. 
D. squamulosum (Alb. et Schwein.) Fr. 
Fuligo seplica (Link) Gmel. 
Flemiarcyria varneyt Rex. 
Leocarpus fragilis (Dicks.) Rost. 


Stemonittis ferruginea Elirh. 


S. maxvima Schwein. 
Zilmadoche nutans (Pers.) Rost. 
Trichia chrysosperma (Bull.) DC. 
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ORDER HYPHOMYCETEA%. 
48. Jsarta fartnosa Fr. 
249. /. tenuipes Pk. 
250. Zyvgodesmus fuscus Corda. 
ORDER SPHALROPSIDEE. 
251. Phyvtllosticta viola Desi. 
ORDER MELANCONINEA%. 
2 lestolozzia funerea var multiseta Desm. 
ORDER SACCHAROMYCETACE-E. 
Saccharomyces pyrijormis Ward. 
ORDER SCHIZOMYCETACE.®. 


254. Pacterium veriijorme Ward. 


BOTANICAL DEPARTMENT, CORNELL UNIVERSITY 
March 12, 1893 


RECORD OF MEETINGS. 


SEVENTIETH MEETING. 


GERRARD HALL, September 13, 1892. 


Southern Industrial Progress. Dr. William B. Phillips 
SEVENTY-FIRST MEETING. 


PERSON HALL, October 18, 1892 
10. The Work of Science. Charles Baskerville 
11. Early Manufacture of Iron in North Carolina. H. B. C. Nitze. 
12. Eneystment of Earth-worms. H. V. Wilson. 
13. Experiments on Halving Eggs. H. V. Wilson. 
14. Effect of the Earth’s Rotation on the Deflection of Streams. 
Collier Cobb 
15. Note on Traps and Sandstone in the Neighborhood of Chapel Hill. 


Collier Cobb 
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SEVENTY-SECOND MEETING. 


PERSON HALL, November 15, 1892. 


16. A New Secondary Cell. J. W. Gore. 


17. Some Curious Products from the Willson Aluminum Works.  F. P. ‘ 
Venable. 

18. On the Production of an Animal Without Any Maternal Character 
istics. H. V. Wilson. 

SEVENTY-THIRD MEETING. 
PERSON HALL, December 6, 1892. 

19. Work of the N. C. Geological Survey. J. A. Holmes. 

20. Cerebral Localization. R. H. Whitehead. 

The following officers were elected for 1893: | 
President ProF. J. A. HOLMES Chapel Hill. j 
First Vice-President PRoF. H. L. SMITH Davidson. 
Second Vice-President...PROF. J. W. GorRE Chapel Hill. j 
Librarian PROF. COLLIER COBB Chapel Hill | 
Secretary and Treasurer _PRoF. F. P. VENABLE Chapel Hill 

The Secretary reported 1,170 books and pamphlets received during the 
vear, making the total number 9,943. 

Two new members were also reported: Prof. Stedman, Trinity College; | 
Prof. Bandy, Trinity College | 

‘ . 
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